esp@cenet document view 



Page 1 of 1 



LASER PLASMA EXTREME ULTRAVIOLET LIGHT SOURCE AND METHOD OF 
GENERATING LASER PLASMA EXTREME ULTRAVIOLET LIGHT 



Publication number: JP20021 74700 



Also published a 



Publication date 
Inventor: 

Applicant: 
Classification: 
- international: 



2002-06-21 

MCGREGOR ROY D; PETACH MICHAEL B; ORSINI 
ROCCO A 
TRW INC 



H05G2/00; H05G2/00; (IPC1-7): G21K5/00; G03F7/20; 
G21K1/00; G21K5/08; H01L21/027; H05H1/24 

- european: H05G2/00 

Application number: JP2001 0252453 20010823 

Priority number(s): US20000644589 20000823 



EP1182912(A1) 
US6324256 (B1) 



Report a data error here 



Abstract of JP2002174700 

PROBLEM TO BE SOLVED: To provide a laser plasma EUV(extreme ultra violet) light source generating 
larger liquid droplets relative to a plasma target material. SOLUTION: The EUV light source 50 forcibly 
passes a liquid 58, preferably liquid xenon, through a nozzle 64 instead of forcibly passing gas through 
the nozzle. The geometrical shape of the nozzle 64 and the pressure of the liquid 58 passing through the 
nozzle 64 are such that the liquid 58 is sprayed to form a spray 70 of high-density droplets 72. Since the 
droplets 72 are formed from the liquid, the droplets are large in size and more linkely to generate EUV 
rays. A heat exchanger 60 is used for converting the gaseous xenon 54 to the liquid 58 before forcibly 
passing it through the nozzle 64. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002174700&F=0 



7/13/2006 



W)Q*mm (JP) (12) & |fj ^ |^ & ^ (A) (lDttHFtHB&H** 

#$§2002-174700 
(P2002-174700A) 



(43)£BB 0 ¥$14^ 6 B 21 0 (2002. 6. 21) 



(51) IntCl. 7 






F I 


T-?3-K(##) 


G 2 1 K 5/00 






C 2 IK 


5/00 Z 2H0 9 7 


G 0 3 F 7/20 


5 0 3 




CO 3 H- 


7/20 503 5F046 


G21K 1/00 






G2 IK 


1/00 Z 


5/08 








5/08 Z 


H 0 1 L 21/027 






HO 5H 


1/24 








c # »5fcl©&9 OL dSlD ftKHfcSK 


(21)fflS#^ 


#H2001-252453(P20 


01-252453) 


(n)HMA 


591169755 












<22>ai«H 


TO3*f 8/3230(200 


.8.23) 














TRW INCORPORATED 




09/644589 






7X U *^*H*/W *«44124, U > H 


(32)&3fc0 


¥^12^ 8M 23 H (200 


18.23) 




A-X h, U •y^ ; E> H • Q— H 1900 


<33)«te*£«s 


*H (US) 






n-f -f-f-- WifVli- 










7^U*-§*H*U 7 a-^ny #190260, 










x;i/-*3/ 










15603 








(74WHA 


100089705 










#S± ft* Wb£) 













(54) [«IJI0£#] k-1f^5X-7^^MRr/l/-lf^9X-7^^^ffl^*^ 



(57) [flft] («E*) 

>' £ ./ X)V6 4 KHMWCa-t. ^ X)V 6 4 cOg£M¥W 
^Mt/VX/l, 6 4 £-iI£»5 Stfffiflli, $#=5 8 
drifts L-CiSSfKoagiSS 7 2Wrv-7 0SMt 
4. »»7 2Jd«f^#jaS;h.*a»&. dft^SSSO 

6 4 tsssijwcai-sirc , #xm*s > 5 4 5 




!(2) 002-1 74700 (P2002-174700A) 



amm 1 3 is-fTjx-v&m- ( e u v > «t 
asa^wfia&agga* ^ sttflx o . aj pass £ » l 

[ lt^^ 2 ] 11*11 1 fc J; * SfcHfcti v vt » fltttttt 
3t?S. 

[If5ftil3 3 H«JSlKJ:6*aRttiv^. /X;U 

i tmm 4 ] nm% it <t & i ->t , 

[ iMnf 5 ] 7 * mj v y?7j mmm e u v ^as 

U— f r^Xvffi^^MtfcUT . 
» t * *t S y X;W"C* T . WIS* 7 WrtWWtib 

u-ZMft-tiyx/isk, 
u-i-'h'-^mm^xru-izmfxmta u 
\z-j±m&mx r u- » La-? e u v^h * « 

tftf-AiRi: 3HB. 
[ i»*3S 6 ] ll*ifl 8 1 J: « 1 ^X . 

[fttlf 7 ] ffi£?h3ft§ • -t. I ' 6 ffitfel >T , 

j x,immmmtm\zmLxmwmmm*m,u\ 
mizMtxy-vyk. 

Mimmmimmz lxj xmj* ^tai mmiz-t a x 

[iijRiis ] i»i 1 2 1 j: y^mzti^x . mtm 
tmm&mt&XT -y y y^x^^ai-r § z 

[«*JM9 ] IKJIl 2fci&**tfc^Ts 



[000 1] 

[^Bj^p;t-&S«^«3 *#9Hi, ifeftt IX. m 

x'ommui. u-vryx^zmiZith 
wmmt Lxmwxrv-iumth?* ^ yyx? 

[0002] 

[f£*«Kffi] v-f y oil/? 1- n-?XJM«kt 
AS«t, "?x^*3ioTa»t**t-At:J: 

msmm&^tit , SMS»^»^iii#tia*aw7 * 

t#v\ ®S§g«i±J; 

i 9«<=5r^TV^ 0 HIISS^J: Stffv\ 

«fc osv^&i^i 9**v^«iaftt*f4jeb'-Aft 
f64S 7 * h u y /5 7 ^ 3ti?^iiffl-r h z. t tf& 

^t%&. wtsttiti. yem^mm^hmix 

7 * h v y /57< L , i 0 /hMco* 

7^ 'J y 7 ^ . ffi^7h ( E U V ) XHttX 
IRttA (13. 4 n m ) <03t^»4S**. 
[000 3] EUV3tH&»$^l»«^^l* { llS 

mmiz x wmx-h & , m t hrbwt e u v«o i 

OJi, U- 7'y X-?mmtm (targe t mat 
e r i a 1 ) b IX. ftSWt^^7 

mtiu-^'ryx-?. jjxmmx'fot. w-fww 

WHi: LT 7 'J 7 h 70 i -) tn%<rM<MlXB&ilW 
«*^*>«**BB9rC*4. Z.<r>ijx\t* §l|iJWt7X;P 

7X^-y'i7Ml ftSWt. Nd : YAGl/- 
£> eoiS/ U -if t'-A t A 0 mM § tit , i co U 
— ftf-Att, ? 7X?-£ »Lt, EUV3Kii^ 
iff sjsfiar9Xv*is4s-e-s . 9 fx . y ^ ( k u b 

iak) t»UT«MrS*Ut*fflWH«5. 5 7 7, 0 
9 2 -f (;:( i . i coSsSo E U vjtii^ffl^ S KX . 

[ 0 0 0 4 ] tl 1 1±. yX/H2h. U-if t'-A» 1 
4 i: EUV3fc«l 0<?5¥ffiBI'C*i. H2{±. 

) *^7X;H 2^>*-y^ai5*l SSrjIoT^t. 
7X/P 1 2^»*«SP*2 0 *JlLTjuai$n2. 5 
{Jet, i^ina^tLfc^'Xl 6!±, 7X;H 2«a?SgP 

#2 4 saoTSth.. z<7)%mm24 izxtfxumm 

LK^fflLX, £tz. 7X;H 2*^»ffi$ixS„ ^ 

- 2 sco^i -y 6 t^b-ri> . 

[0005] U— f t'-ASi 1 4 i^OP-lft'-A 3 

014. -^I^^B 2 tr J: *) 2 8 Ji(c-^)M$ix 
Is- iff-A3 0A^O»{±, EUV3tS36*ft 



: ( 3 ) 002-174700 (P2002-174700A) 



IttSr^Xv 3 4 /X/H2I1 ?y 

x^mmmMmz mtm x ? %mt £ 

fiX^h, EUV3t$l3 6ti:, a), 3 8K 

■f) £|6JW£*U . i<oayy?3£?*?3 8{J:, feft 
tS#;«ff£K<7)± 3 &\ 3feH3 6 £ifei6.g> mmfzisb&M 

f son-, 'iv? 3 8comnm 

[0006] 

iWMim&ix o t-tmrn] iMLtzv—vryx 

vEUVfldl %%.<F>>ZW?hh. ttfc, U-f* 
V««*7V- Xii~HH^ 

fi^t, -HW**fcffL*nfc*>, y— ft: 

-A 3 o c J: 0 ? 2 8tf)-S4H±, e u vm 

3 6 zmiZ&&Mz+ft%mtx°tmztiz>mzft 
mixLto, #xm6E u v«c x o «ts*utii8i 
consw&iigti, o. ois^nytirao, o. 

1 S?oyj:9^L<±#v^7X?-HS4£-i2:S 

[0 0 0 7] EUV3fcK<a3S±£|fQ±§-£S>ttt>J: 9* 
# v«}il£?tt£-ti:l> - k «T"^ •?> u- -f'T^XvE u 
V*}i*^ fc $ tiS . Zcotztb* **0J]« 1 oco g W 
ti, A 3 * 1 !) E U VXMtWKtl Z b X'hh . 

[0008] 

fits* l x y— rr^xvE 

yy^y xm-ssim wtii-t . j xivoym^mmm 
vjxiim^xmtsmmmMi. mmmmix . 
«^SE^»x7y-£^r s . 

[0009] imwm&h aw, *w*jsatwa 

[0010] 

[«I^JfM«IMBfi] ^U-lflMWmfcttJtt § y 



mtih<ox'H^\ 

c o o 1 1 ] H3(.±. mw^ i mm&mmizx i 

V—FTyX-? EUV %M 5 0 CD^fflllT'* l». %U5 

oii s aawgmc^-yfc^jstsfc*? * t- u v y 
5 -y i mmx'mz®. m s ? i i v . 
%izx mmztiz x o t, e u vmx\mxmm 
ax o zzcoftxnmmzxmm-i z. t ^mxhi . 
HI 5 o {± . * -fe y y x»i ? U r i- y <n X o «1 a %r 
yXv&m#Z540>mM52t:1sts. Z.ii^<T>ijX 

a. t i mvmx&fifrtz .^54 <offl«(&» 
T^-itT s J; 0 /j'x 5 4 £}f f* 5 8 fcSJtf ^< 
S^jtH 6 0 zti& . act . y XVI- 6 4 CD* v y 

[ 0 0 1 2 ] yXjUe 414. »W4fl«aMJ-6 6 

Mt^fc y X/P 6 4 «»Rt: X <1 , W.W 5 8 if /X)16 4 
cWi&Mft 7 4 SriloT itttf & , if* 5 8 (iWW(C^ 
IfcLT, i«^K^»7 0*»jjW4. 

l , j£5i^ 7 4 immmmmti-^ . ia> 

HiCfc . i COBI.-KSII^ 6 6 £7)EfI{±^ 5 0 5 '7 D y 
yX;l/6 4cOEKPSiS6 8(OitS(±3 0 0B^5 

oosyoy«iei!!c$>i.„ 

[0013] U— fjlgti, i?«il7 2fcIn|ftTi£tJU~f 
h*-A7 8£Sg^Sii:S. r5Xv8 0t±, U— fh*- 
A78i»8i72fc C i 0 S *l & . 7°7 

X-780(i, EUV^f8 2arf£±§-ti\ ClcOTcIKi, 

{■a. n'\ bvi a f- ii n <[ h >i ; t 

h. 117 211 ^cO^X«ffiV— ?TyX~?MlzX 

tymnztizmmx o tiw^svvfcfc, ^^^^ 

U Vi^«$J i D7^^ <t 

t. i-onrnMnrnmizb^x , «7 2cowttfi{i 

[0014] yx>6 4^t"^«5 8^«Ct±, HR 

ofiLhSr^- LrP*ttT*rflS . i« 5 8{i , J; 0 
<oaoS7 2t#lfcL^ iix^^IiSiM^lcii, 9 ; 
x*°y hw^SJ: ij t a*>(^h§ ifeflc t LT , y 

— fswk Lxm&t&m&(omf£i-&, 

ifi^tcco^Rgjg^ixl) t> W(i*^. 

[0015] /x/wmmmmRwm 5 snmn 



! ( 4 ) 002-174700 (P2002-174700A) 



mmwnmmmm-h z. t & , zeymtm 
cDxxmms xiwmn^mmi. v— ft'-Aav 

% v >SKiS£Jj|* Lfc* J; 3 fc* L < < Ottilia 

[ 0 0 l 6 ] *SMBCtJV^T , <t 9>h$ v4J3ggB# 7 4 
£31 LTi»7 2 4>ffia*)ffi£3gS-*-S d t £ 

frh. jx>i6 4 <7)mmmmz>bi} < tz> z t 
h. ioiO'Wwxwi, Euv3tt&£W.m^- 
*if:3&y«arv\ 3S(c. fh'-A7 8{i:, 
4«§56 8*>^3Efc3»5rtil4*f i fc^'T'S . Ztltz 

x 0 , y 6 4 nmtaafi un»£ 9*1 <?izt tfx- 
[0017] ±aufcinwi. *^Bji«mtc-f?iik lt 
$&##*>»33i#tt, WMmcommizmmztittft 

mmmtti ztmmhiz. t m^zmm&x 

Xo» 

mi] 




[Hi i mmv—^ryx-?, #xm. ms&vm 

i m 2 ] h i izm^ l tzmm / x/K^sfc^a-e* 4 . 
[as] *wm 1 'immmmiz x h . y x/p* a 



1 0 


EUV« 






1 4 




1 6 




1 8 




20 




24 




26 












28 




30 




32 




34 


TyX-7 


36 


EUVM 


38 




at? 








40 




50 


U-^TyX 


■?EUV#jB 






5 2 




54 


Tyx-?mm 


#X 








58 




60 




62 




64 


JX)1 


66 




68 




70 


xrv>— 


72 


mm 


74 




78 




80 


Ty X-? 


82 





[M2] 




nt*af«) 



'■(5) 002-174700 (P2002-174700A) 




(51)Int.C1.7 

H 0 5 H 1/24 



H 0 1 L 21/30 



5 1 5A 
5 3 1 S 



■7-i -y/l ■ f— 
1209 



C72>#9i# P-y3-x^f 

7* 'J *-a*B* 'J 7 *;l^-Tffl90803, 
d>?"- t'-f-, • 
Xh'J-h 6199 

F?-A(##) 2H097 CA01 CA15 GBOO LA10 
5F046 CA03 CA07 GC03 



